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POSITIVE DISPLACEMENT, VOLUMETRIC 
RATIO BEVERAGE DISPERSING 
APPARATUS 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 

The present invention relates primarily to dispensing 
apparatuses and especially those that are used in post-mix 
beverage dispensers and to valves that can control and mix 
a specific established ratio of syrup and soda. 

2) Description of the Prior Art 

Post-mix beverage dispensers control the flow and mixing 
of two or more liquids. Generally, one liquid is non-viscous 
such as water which is satnratr** with carbon dioxide (COJ 
and the other liquid is a concentrate, such as a flavored 
syrup. The dispenser delivers the liquids into a container 
with the liquids mixing to comprise the beverage that is to 
be contained. Ideally, the dispensing of the liquids is to be 
accomplished rapidly and at the proper mixture ratio. 

The primary use of such post-mix beverage dispensers has 
been in the fast food environment. The clerk that is dispens- 
ing the beverage places a cup or glass in association with the 
beverage dispenser at which time the beverage dispenser is 
activated thereby dispensing the separate liquids into a cup 
or glass producing the resulting beverage. It is important for 
the clerk to achieve the dispensed beverage as quickly as 
possible, thereby permitting the clerk to serve as many 
people in the shortest amount of time. It is important that 
each time the clerk activates the dispenser that a consistent 
correct ratio of the soda to the syrup is dispensed. In the past, 
fast acting valves, usually electrical solenoids, control the 
flow of the syrup and the soda through separate conduits 
which are designed to open simultaneously into a dispensing 
nozzle and hence from the aupensing nozzle into the cup or 
glass. In the past flow regulators for both the soda and the 
syrup has been utilized to maintain a fixed ratio between the 
syrup and the soda. However, in the past these flow regu- 
lators quickly begin to vary from the preestablished ratio, 
resulting in an iricorrect ratio between the soda and the syrup 
being dispensed. As a result the post-mix dispensers of the 
prior art require frequent recalibration to have these dis- 
pensers dispense the corr ect preestablished volume of soda 
to the preestablished volume of syrup. 

In the past volumetric ratio valves have also been utilized. 
However, these volumetric ratio valves require valving 
solenoids, dectronic sensors, and rmcroswitches in order to 
achieve the necessary switching tor the solenoids. Such 
volumetric ratio valves in the past have proven to be quite 
costly, as well as placing heavy duty requirements on the 
solenoids as such must energize and deenergize the main- 
stream soda flow and syrup flow. All parts of such volumet- 
ric ratio valves of the prior art are designed to be at the syrup 
input pressure at all rim ** which places added requirements 
and costs upon these volumetric ratio valves. 

SUMMARY OF THE INVENTION 

The primary objective of the present invention is to 
construct a simple, inexpensive, positive displacement, ratio 
controlled, beverage dispensing apparatus that requires no 
electrical switching solenoids, with the exception of a single 
low power solenoid that functions to activate the dispensing 
cycle. 

The dispensing apparatus of the present invention utilizes 
a soda dispensing section (or side) and a syrup dispensing 
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section (or side). The soda side includes a drive piston with 
the syrup side including a separate drive piston. The drive 
piston of the soda side and the syrup side are connected 
together so as to operate simultaneously in a forward direc- 
tion and a reverse direction, A single solenoid which func- 
tions as an on/off switch is to be activalable when dispensing 
is desired Activation of that solenoid will «nw both drive 
pistons to move in either the forward direction or the reverse 
direction with dispensing of the syrup and the soda to occur 
in the precise, preestablished ratio during movement of the 
pistons in the forward direction or during movement of the 
pistons in the reverse direction. The syrup side is unaffected 
by supply pressure of the syrup since the volume of syrup 
that is to be dispensed within a single cycle is located at 
ambient air pressure. The pressure of the soda is used to 
operate both drive pistons. 

Another objective of the present invention is to construct 
a post-mix beverage dispenser which provides a positive 
displacement ratio control with a high degree of accuracy 
which operates solely from the incoming pressure of the 
soda and requires no solenoid switching to control the flow 
of the soda and the syrup. 

Another objective of the present invention is to construct 
a post-mix beverage dispenser which dispenses a high 
quality beverage at any desired flow rate from one and 
one-half to six ounces per second. 

Another objective of the post-mix beverage dispenser of 
this invention is to construct an apparatus which will operate 
with almost any beverage dispensing system currently being 
used such as bag in a box, pressurized containers or gravity 
dispensing containers. 

Another objective of the present invention is to construct 
a beverage dispenser that requires only a single low power 
electrical solenoid for actuation which exhibits low pressure 
loss and will operate at high or low flow rates far both the 
soda and the syrup and also over a wide range of pressure 
inputs for both the soda and the syrup. 

Another objective of me present invention is to provide a 
beverage dispensing apparatus that allows syrup to enter 
only in quantities as demanded by the flow of the soda, 
requiring no separate adjustment or calibration. 

Another objective of the present invention is to construct 
a beverage dispensing apparatus that can be interfaced with 
most post-mix dispensing systems and includes independent 
manually operated shutoff valves for the soda and the syrup 
so as to provide for quick di sc o nn ection of the dispensing 
apparatus from the post-mix dispensing system in order to 

facilitate rffaning , 

Another objective of the present invention is to construct 
a post-mix beverage dispensing apparatus that provides for 
a fixed soda-to- syrup ratio that requires no field adjustment 
of the ratio after installation, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a dagrammatic view of the dispensing apparatus 
of the present invention showing the dispensing apparatus in 
one position; 

FIG. 2 is a view similar to FIG. 1 but showing the 
dispensing apparatus in another position; 

FIG. 3 is a cut-away, side elevations! view, partly in cross 
section of the soda side of die beverage dispensing apparatus 
of the present invention; and 

FIG. 4 is a cut- away, side el evational view, partly in cross 
section of the soda side of the beverage dispensing apparatus 



3 

of the present invention. 

DETAILED DESCRIPTION OF THE SHOWN 
EMBODIMENT 

The present invention is designed to be utilized in con* 
junction with a nozzle to affect dispensing of the beverage. 
One such nozzle is shown and described within U.S. PaL No. 
5.186,363 issues Feb. 16, 1993, entitled LIQUID MIXING 
AND DISPENSING NOZZLE, by the present inventor. If 
one wishes a further detailed description of the type of 
nozzle that is intended to be utilized in conjunction with the 
beverage dispensing apparatus of the present invention, 
reference is to be had to the foregoing patent 

The dispensing nozzle 10 is shown in the drawings. 
Below the dispensing nozzle 10 there is to be located the 
container (not shown) from which the beverage, mixed by 
the beverage dispensing apparatus of this invention, is to be 
dispensed. Activation of the beverage dispensing apparatus 
of this invention is to occur by operation of the solenoid 12. 
Operation of the solenoid 12 can be by a manually operated 
push button, a lever which would be contactable by the 
beverage container which is to contain the beverage, or by 
any other convenient means of activation. 

Referring particularly to FIGS. 3 and 4, there is depicted 
the left side of the nozzle 10 in FIG. 3 and the right side of 
the nozzle 10 in FIG. 4. It is to be understood that both FIGS. 
3 and 4 only show a part of the overall beverage dispensing 
apparatus of this invention. There is included a mounting 
block 14 and within the mounting block 14 is formed 
through passageway 16 and through passageway 18. It is to 
be noted that through passageway 18 is a substantially 
smaller diameter than through passageway 14 with it being 
intended that the through passageway 18 is to have pass 
therethrough the syrup with the soda being conducted 
through passageway 16. It is to be understood that within the 
scope of this invention that the syrup in through passageway 
18 will constitute some type of a flavored semi-viscous 
liquid which is in a concentrated form. The soda 16 will 
normally comprise a carbonated type of thin watery liquid, 
water itself or any other type of basic solution. The mounting 
block 14 will normally be constructed of a plastic. 

Mounted within the passageway 16 is a ball 20. Also 
mounted within the passageway 18 is a ball 22. The ball 20 
sets within a seat 24 formed within the passageway 16. In a 
similar manner the ball 22 sets within a seat 26 formed 
within the passageway 18. The ball 20 includes a through 
hole 28 with ball 22 including a through hole 30. Fixedly 
connected to the ball 20 is a pivotable block 32 which 
includes a handle 34. In a similar manner, fixedly secured to 
the ball 22 is a pivotable block 36 which includes a handle 
38. The block 32 and the ball 20, as well as the block 36 and 
the ball 22, both function as shutoff valves for their respec- 
tive passageways 16 and 18. Manual operation of handle 34 
can either locate the through hole 28 aligned with the 
passageway 16 or located transverse to the passageway 16. 
When through hole 28 is aligned with the passageway 16, 
soda is capable of passing through the passageway 16 into 
input passageway 40. In a similar manner the handle 38 can 
be manually operated to pivot the ball 22 so that the through 
hole 30 can be aligned with the passageway 18 as is shown 
in FIG. 4 or can be located transverse to the passageway 18, 
thereby blocking the flow of syrup through passageway 18. 
When the through hole 30 is located aligned with the 
passageway 18, the syrup is to flow into syrup input channel 
42. However, when the handles 34 and 38 are manually 
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moved so thai the through holes 28 and 30 are located 
transverse to their respective passageways 16 and 18, with 
this transverse position being shown in FIG. 3 of the 
drawings, there is no flow into the input channels 40 and 42. 
This will permit the valve body 44 to be disengaged along 
with the nozzle 10 from the mounting block 14 and partially 
disassembled for cleaning purposes. 

Referring particularly now to FIG. 1, when soda under 
pressure is first applied to the inlet channel 40, it fills channel 
46. Within channel 46 is located a three-way valve in the 
form of valve piston 48. One end of the valve piston 48 
includes an elastomeric disc 50 with the opposite end of the 
valve piston 48 including an elastomeric disc 52. Valve 
piston 48 is capable of limited longitudinal sliding move- 
ment with the elastomeric disc 50 being located to either 
close port 54 or have port 54 be open. In a similar manner 
the elastomeric disc 52 is capable of closing port 56. If 
elastomeric disc 50 closes port 54, then elastomeric 52 is 
located so that port 56 is open. In the case of the reverse, port 
54 would be open. A rubber or rubber-coated ball could 
replace piston 48 and the elastomeric discs 50 and 52 would 
not be necessary. A stem 58 of a valve piston 60 is to 
physically be able to contact the elastomeric disc 50. In a 
similar manner a stem 62 of a valve piston 64 is to be able 
to physically contact the elastomeric disc 52. The valve 
piston 60 is slidably mounted within chamber 66. In a 
similar manner the valve piston 64 is slidably mounted 
within the chamber 68. Connecting with the chamber 66 is 
a passageway 70. Connecting with the chamber 68 is a 
passageway 7Z 

Passageway 70 connects with a separate chamber 74 
within which is slidably mounted a valve piston 76. In a 
similar manner passageway 72 connects with chamber 78 
within which is slidably mounted a valve piston 80. Valve 
piston 76 includes an elastomeric disc 82 which is capable 
of closing off port 84 of channel 86. The valve piston 76 is 
capable of being moved a slightly spaced distance from the 
port 84 so as to permit connection of channel 86 with 
channel 88. In a similar manner the valve piston 80 includes 
an elastomeric disc 90 which is to function to be able to close 
off port 92 of channel 86. The port 92 connects with a 
channel 98. Channel 98 connects with chamber 68 and 
channel 88 connects with chamber 66. 

Channel 86 connects with an outlet channel 94 which 
connects with the nozzle 10. Within the outlet channel 94 is 
located a flow washer 96. The flow washer 96 is to have a 
preestablished internal diameter which will determine the 
precise amount of flow that is capable of flowing to the 
nozzle 10. Flow washers of varying sizes could be utilized 
to regulate the flow of the soda to the nozzle 10 through the 
channel 94 from between one and one-half ounces per 
second to six ounces per second. Obviously the washer 96 
would have a much greater diameter at six ounces per 
second than at one and one-half ounces per second. 

A slide piston 100 is movably mounted within a chamber 
102. In a similar manner, a slide piston 104 is movably 
mounted within a chamber 106. Slide piston 100 includes an 
annular groove 108. Slide piston 104 includes an annular 
groove 110. A connecting stem 112 is fixedly secured and 
extends between the slide pistons 100 and 104. When slide 
piston 100 moves to the right within its chamber 102, then 
slide piston 104 will also move to the right within its 
chamber 106. The opposite is true of slide valve pistons 100 
and 104 if such move to the left within their respective 
chambers 102 and 106. 

A passageway 114 connects between the soda inlet chan* 
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nel 40 and chambers 102 and 106. Also connecting with 
chamber 102 is passageway 70. Passageway 72 connects 
with chamber 106. 

The annular groove 108 is capable of being positioned 
within the chamber 102 so that soda is capable of flowing 
through passageway 114, through annular groove 108 into 
passageway 70. In a similar manner the annular groove U0 
is capable of being positioned so that soda can flow from 
passageway 114 through annular groove 110 and into pas- 
sageway 72. However, if soda is capable of flowing from 
passageway 114 into passageway 70, flow from passageway 
114 into passageway 72 is prevented. If flow is permitted 
from passageway 114 into passageway 72, then no flow is 
capable of occurring from passageway 114 into passageway 
70. 

The chamber 102 connects with the inner end 116 of a 
soda drive piston chamber In other words the slide piston 
100 is capable of being partially located within the inner end 
116 of the soda drive piston chamber. In a similar manner the 
chamber 106 connects with the outer end 118 of the soda 
drive piston chamber This causes the slide piston 104 to be 
partially locatable within the outer end 118 of the soda drive 
piston chamber. Contained within the soda drive piston 
chamber is a soda drive piston 120. Passageway 88 connects 
with the inner end 116 and passageway 98 connects with the 
outer end 118. The soda drive piston 120 maintains a 
separation between the inner end 116 and the outer end 118. 

Passageway 124 connects the outer end of chamber 102 to 
the outer end of chamber 106. A control piston 132 Is ^ 
movably mounted within a 126. Control piston 132 - 

includes an annular groove 129 and is connected to mag- * 
netizable block 138 of solenoid 12 by connecting rod 127. y 
Connecting rod 127 passes through opening 137 of solenoid 
housing 139. An electric coil 136 is mounted around mag- 
netizable block 138. Passageway 133 connects inlet soda 
passageway 114 to chamber 126. Passageway 122 connects 
chamber 126 to passageway 124. The exhaust passageway 

128 connects chamber 126 to nozzle 10. Retainer disk 131 
is fixedly m™™^ on rod 127. Spring 134 is mounted 
between wall 130 of chamber 126 and retainer disk 131. 
Retainer disk 131 abuts solenoid housing 139 in the position 
of FIG. 1. 

In the normally closed position, the annular groove 129 is 
positioned within chamber 126 so that soda is capable of 
flowing through passageway 133, through annular groove 

129 into passageway 122, through passageway 124 into both 
the outer end of chamber 102 and the outer end of chamber 
106. In this position, the exhaust passageway 128 is closed 
by means of an annular elastomeric seal 135 which is 
mounted on control piston 132. The annular elastomeric seal 
135 is biased continuously to the closed position by coil 
spring 134 as is shown in FIG. 1. When coil 136 is 
deactivated, annular elastomeric seal 135 is moved by spring 
134 to the position shown in FIG. 1 against the wall of 
chamber 126 closing passage 12a In order for this move- 
ment to occur, a pressure relief passage 141 is provided to 
balance the fluid pressure in chamber 126 on each side of 
control piston 132. 

The soda drive piston 120 has mounted thereon an elon- 
gated stem 140. The opposite of the stem 140 connects to a 
syrup drive piston 141 The syrup drive piston 142 is 
slidably mormtrd within a syrup drive piston chamber which 
is composed of an inner end 144 and an outer end 146. The 
outer end 146 is connected to check valve 154 by passage- 
way 148, and check valve 154 is connected to nozzle 10 by 
passageway 150. The check valve 154 permits a flow of 
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syrup is the direction from outer end 146 to outlet passage- 
way 150. The inner end 144 is connected to check valve 162 
by passageway 164, and check valve 162 is connected to 
nozzle 10 by passageway 150. The check valve 162 permits 
a flow of syrup in the direction from inner end 144 to outlet 
passageway 150. 

The outer end 146 is also connected to check valve 156 by 
passageway 148, and check valve 156 is connected to 
passageway 158. The check valve 156 permits a flow of 
syrup in the direction from passageway 158 to outer end 
146. The inner end 144 is connected to check valve 160 by 
passageway 164, and check valve 160 is connected to 
passageway 158. The check valve 160 permits a flow of 
syrup in the direction from passageway 158 to inner end 
144. 

The passageway 158 connects with the diaphragm cham- 
ber 166. Mounted within the diaphragm chamber 166 is a 
rubber diaphragm 168. The rubber diaphragm 168 is fixedly 
mounted on a valve spool 170. The peripheral edge of the 
rubber diaphragm 168 includes an expanding section 172. 
The expanding section 172 is fixedly mounted on the side 
wall of the rhflTnhftr 166. The valve spool 170 includes a 
piston 174. The piston 174 is movably mmmt^H within a 
chamber 176. The opposite end of the valve spool 170 is 
formed into a cup 178. Cup 178 includes an internal open 
ended compartment 180. The outer surface of the cup 178 is 
capable of seating against port 182. Within the compartment 
180 is located a coil spring 184. The outer end of die coil 
spring 184 abuts against wall 186 of syrup inlet chamber 
188. Syrup inlet channel 42 connects with the syrup inlet 
chamber 188. The diaphragm chamber 166 has a back side 
190 that is continuously connected to ambient air pressure 
by passageway 192. 

Referring now to FIG. 1, when soda, under pressure, is 
first applied at inlet 40, and assuming slide piston 100 is in 
the position shown, the soda fluid pressure is communicated 
through passageway 114 through annular groove 108 into 
passageway 70 and into chambers 74 and 78. Within cham- 
ber 74 valve piston 76 closes port 84. Within chamber 66 the 
stem 58 of valve piston 60 pushes against valve piston 48 
farcing port 66 closed and port 54 open. 

Soda pressure is also communicated from passageway 
114, through passageway 133, through annular groove 129, 
into passageways 122 and 124, through outer end of cham- 
ber 106 into passageway 72 and into chambers 68 and 78. 
Within chamber 78, valve piston 80 closes port 91 Within 
chamber 68, valve piston 64 pushes against valve piston 48. 
However, force applied by piston 60 is equal to that of piston 
48. Therefore, piston 48 remains in its present position. As 
ports 82 and 92 are closed and solenoid 12 is deenergized, 
no fluid flows and all conditions remain static 

Referring now to the syrup side of FIG. 1* with syrup 
present at syrup input channel 42, such communicates with 
syrup inlet chamber 188 of demand regulator valve 194. 
Syrup inlet chamber 188 communicates with passageway 
196 of valve spool 170 thus maintaining syrup pressure in 
chamber 176 always equal to syrup input pressure. Cross- 
sectional area of chamber 176 is equal to cross-sectional 
area of port 182. Air pressure in back side 190 is held 
constant by passageway 192 which exhausts into the atmo- 
sphere. If syrup drive piston 142 is stationery, chamber 166 
is held at or near atmospheric pressure by check valves 154, 
156, 160 and 161 Therefore valve spool 170 is pressure 
balanced and the force of spring 184 closes port 182 and no 
syrup flows regardless of syrup input pressure. This position 
is shown in FIG. 1. 
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Activation of solenoid 12 causes electricity to be supplied 
to the coil 136, which causes block 138 to be drawn toward 
opening 137, which forces control piston 132 into the open 
position as shown in FIG. 2. The annular elastomeric seal 
129 is positioned within chamber 126 so that soda is 
prevented from flowing from passageway 133, but allows 
flow from passageways 124 and 122 into exhaust passage- 
way 128 and nozzle 10. If slide piston 100 is positioned as 
shown in FIG. 2, passageway 122 communicates down- 
stream pressure with passageways 70 and chambers 66 and 
74. Valve piston 76 is forced to the position shown in FIG. 
2 opening port 84. Downstream pressure is also supplied to 
chamber 66. Slide piston 104 causes upstream pressure in 
passageway 114 to communicate with passageway 72 which 
forces valve piston 64 to move valve piston 48 opening port 
56 and closing port 54. The upstream pressure in passage- 
way 72 also forces valve piston 80 to close port 92 as is 
shown in FIG. 2. 

Soda flows from inlet channel 46 through port 56 into 
channel 98 bypassing valve pistons 80 since channel 98 is 
wider than valve piston 80. Soda then flows into outer end 
118 of the soda drive piston chamber. The soda drive piston 
120 is forced toward the position shown in FIG. 2 forcing the 
soda in inner end 116 through channel 88, port 84 and flow 
washer 96 into nozzle 10 and hence into the container (not 
shown) located under nozzle 10. Soda drive piston 120 
drives the syrup drive piston 142 to the position shown in 
FIG. 2 forcing syrup from the outer end 146 through 
passageways 148 and 152 and check valve 154 into nozzle 
10. Simultaneously as syrup drive piston 142 is forced 
toward the position shown in FIG. X a less than atmospheric 
pressure is developed in inner end 144, such pressure 
conirmmicating with passageway 164. Check valve 162 is 
back-biased and check valve 180 is forward-biased Check 
valve 160 corrurumicates the low pressure of inner end 144 
to diaphragm chamber 166 by way of passageway 158. The 
pressure differential at cross diaphragm 168 forces valve 
spool 170 to open port 182 allowing syrup to flow from 
syrup inlet chamber 188 into diaphragm chamber 166, 
through passageway 158 and check valve 160, into inner end 
144 of the syrup drive piston chamber. If the input syrup 
pressure is lower atmospheric, the less than atmospheric 
pressure, generated by movement of piston 142, in the 
backside 190 of the diaphragm chamber 166 forces syrup to 
flow. 

If the input syrup pressure is high, pressure within dia- 
phragm chamber 166 increases causing valve spool 170 to 
move toward back side 190 eventually closing port 182 until 
syrup flow is equal to that 6>mandftd by speed of piston 142. 
As the soda drive piston 120 enters the right far wall of inner 
end 116, piston 120 contacts slide piston 100 forcing such 
toward passageway 122 which causes slide piston 100 to 
block cominunication between passageways 70 and 124 and 
opens coirimunication between passageway 70 and passage- 
way ii4. The upstream pressure in chamber 74 forces 
pistons 76 to the closed position shown in FIG. 1 closing 
port 84. This same upstream pressure in chamber 66 causes 
valve piston 60 to move valve piston 48 to open port 54 and 
close port 56. Simultaneously, slide piston 104 opens com- 
munication from passageway 72 to downstream pressure 
passageway 124 and closes cornmumcation from paw^gc- 
way 72 to upstream passageway 114 which forces piston 80 
to open port 92 and piston 64 to move to the left far wall of 
chamber 68. Soda flows from channel 46 through port 66 
channel 88 into inner end 116. Tins flow forces soda drive 
piston 120 toward outer end 118. 
Simultaneously soda drive piston 120 drives syrup drive 



